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(57) This invention refers to the production of 
preparations containing 1) the enzyme papain 
in concentrations of 1mg/ml to 0,1mg/ml in the 
presence of the stabilizers of enzymic activity, 
dithiothreitol, in concentration of 1mg/ml, ED- 
TA, in concentration of 0,025mg/ml and of the 
adjuvans lactose, in concentration of 50mg/ml, 
in a solution of pH 5,9, which represents a pH 
region near the optimum pH of action of papain 
and 2) the enzyme chymotrypsin, in concen- 
trations of 1mg/ml to 0,1mg/ml in the presence 
of the stabilizers of enzyme activity dithiot- 
hreitol, in concentration of 1mg/ml, EDTA, in 
concentration of 0,025mg/ml and ethylene 
glycol in concentration of 0.2ml/ml and the 
adjuvans lactose, in concentration of 50mg/ml, 
in a solution of pH 7,4, which represents the pH 
region near the pH optimum of action of 
chymotrypsin, with the aim the application in 
permanent enzymic depiiation. 
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The present invention refers to depilatory prepa- 
rations containing the proteolytic enzymes papain or 
chymotrypsin, with the aim of application, with the 
suitable method of ionization, for permanent enzymic 
depilation for all types of skin, ranging from dry, sen- 5 
sitive, to fatty, resistant ones. 

The up to now in use technic of permanent en- 
zymic depilation is based on preparations containing 
papain, in concentrations not clearly defined, in the 
presence of glutathione, EDTA and propylene glycol, 10 
as stabilizers of enzymic activity. The not clearly de- 
fined concentration of the enzyme papain does not 
permit the differential application, depending on the 
peculiarities of each type of skin. No analogous re- 
search exists for the use of enzymic methods for dep- 15 
Nation, with the exception of older work of Australian 
researchers on removal of the wool of sheep. The 
present invention introduces as depilatory prepara- 
tion the enzyme papain, in concentrations selected 
for different skin types, in contrast to the up to now 20 
used preparations, with undefined concentrations of 
the enzyme. The present invention introduces also 
the use for the first time, as depilatory agent, the en- 
zyme chymotrypsin, in concentrations selected for 
d if ferent skin types. The present invention introduces 25 
the use of dithiothreitol and ethylene glycol as stabil- 
izers of enzyme activity, leading to improvement in 
comparison to the up to now in use stabilizers. In ad- 
dition, the present invention refers to a method of dep- 
ilation, which applies the preparations of the enzyme 30 
papain or the enzyme chymotrypsin for the depilation 
of any type of skin, in concentrations of 0,1mg/ml to 
1 mg/ml, as well as to the method of depilation which 
is based on the sequential application of the prepara- 
tion papain, followed by that of the respective prepa- 35 
ration which contains chymotrypsin, in concentra- 
tions of 0,1 mg-1 mg/ml, depending on the peculiarities 
of each skin type. The application of depilatory prep- 
arations which contain either papain, or chymotryp- 
sin, or the sequential application first of the prepara- 40 
tion containing papain, followed by the preparation 
containing chymotrypsin, is performed by the method 
of ionophoresis for suitable time periods and with suit- 
able current intensities. Based on our own measure- 
ments the time period of application of ionophoresis 45 
is 1 .5 to 2.5 min for each enzyme preparation and the 
intensity of current is 1,5-2,5 mAmp, independent of 
the skin type. Our own observations showed that the 
depilatory action is correlated to the concentration of 
the enzyme in the preparations and not to the time so 
period of ionophoresis, if this superpasses 1,5 min. 

As our own published experimental studies have 
shown for the first time in the international bibliogra- 
phy, the action of papain leads to damage of the re- 
productive cells of the hairfollicie, which explains the 55 
positive results in depilation. In these studies, we ob- 
served that the enzyme chymotrypsin also leads to 
damage of the reproductive cells and of the hair folli- 
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cle, in fact with more intense action, in comparison to 
the respective concentrations of preparations con- 
taining papain. Our invention improves, due to appli- 
cation by ionophoresis of preparations with known 
concentrations of the enzyme papain, due to the ap- 
plication with ionophoresis for the first time of prepa- 
rations with known concentrations of the enzyme chy- 
motrypsin, due to the introduction of sequential appli- 
cation with ionophoresis first of preparations of pa- 
pain, followed by that of preparations of chymotryp- 
sin, due to the presence in the preparations as stabil- 
izers of enzyme activity of dithiothreitol and ethylene 
glycol, and the thus offered possiblity for the depila- 
tion of different types of skin, from the dry-sensitive 
to the fatty-resistant, the up to now in use method of 
enzymic depilation. We also observed that the se- 
quential application first of papain, followed by chy- 
motrypsin, leads to intense damage of the hairfollicie 
and that the application first of papain and then of 
chymotrypsin gives clearly better results, than the 
use of only one of the depilatory preparations, for ail 
concentrations used. We also ascertained that the 
consecutive application first a preparation containing 
papain, followed by the application of the same pa- 
pain preparation, is inferior in activity, from that of the 
sequential application of a papain preparation fol- 
lowed by the application of a chymotrypsin prepara- 
tion. Furthermore we ascertained that the sequential 
application of papain and chymotrypsin, even in con- 
centrations of 0,1 mg/ml, had also an important result 
on the hair follicle, a fact which renders these prepa- 
rations with the low enzyme concentrations, suitable 
for application on dry, sensitive, regions of skin. We 
also observed that the use of high concentrations of 
enzymes on dry, sensitive skins, leads to intense dep- 
ilatory action but provokes also intense irritation. For 
this reason in these cases the application of low en- 
zyme concentrations is advisable. Therefore, the pro- 
duction of preparations which contain papain and 
chymotrypsin in two different concentrations and the 
sequential application of papain and chymotrypsin 
offers an important improvement in the methodology 
of enzymic depilation. In addition, the use of prepa- 
rations with intermediate enzyme concentrations for 
intermediate skin types offers important improve- 
ment in the methodology of enzymic depilation. 

The proteolytic enzymes papain and chymotryp- 
sin in absolutely pure state will be used. The enzymes 
will be stored in the presence of lactose or other dilu- 
tant in powder form, keeping thus the enzymes in sta- 
bile, undenatured, state, whereas the enzyme stabil- 
izers, dithiothreitol, ethylendiaminotetraacetic 
(EDTA) and ethylene glycol, will be stored in a liquid 
buffered solution, of suitable pH for each enzyme. 
Thus the buffer solution which is intendentfor the en- 
zyme papain will have a pH of 5,0-6,0, whereas the 
respective for chymotrypsin pH will be 7,2-8,0, due to 
the fact that the optimun pH for the enzymes papain 
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and chymotrypsin lies towards the acidic (pH 5-5,5) 
and slightly alkaline (pH 7,8), respectively. As buffer 
solution a mixture of sodium hydrogen phasphate and 
sodium phosphate for pH 5,0-6,0 and 
tris(hydroxymethyl) amino-methane-hydrochloric 
acid for pH 7,2-8,0 was chosen, although other buffer 
solutions, which cover the desired pH range can also 
be used. 

Both, the enzymes with the adjuvans, and the liq- 
uid part, should be kept at 2-6°C so that the enzyme 
will retain intact its activity and in the liquid part the 
dethiothreitol remain in active form, because at room 
temperature it loses progressively its activity. 

Immediately before use, the enzyme will be dis- 
solved in the liquid part, with the formation of a solu- 
tion, which, stored at 2-6°C retains its depilatory ac- 
tivity at least for 7 days and if stored at temperatures 
of (1 5°)-(20°) at least for 4 weeks. 

According to one proposed realization of the in- 
vention, from 0,1 mg up to 1mg of the enzyme papain 
or of the enzyme chymotrypsin, will be placed in 
flasks together with 30-70mg lactose, 60-80mes, as 
dilutant. In 1ml ampules will be placed 0,5-1, 5mg di- 
thiothreitol, 0,015-0,35mg ethylenediaminotetraacet- 
icacid (EDTA), 0,10-0,30ml ethylene glycol and 0,70- 
0,90ml buffer solution, pH 7,2-8,0, if it refers to solu- 
tion in which papain will be dissolved and pH 5-6,0, if 
it refers to solution in which chymotrypsin will be dis- 
solved. Both, the flasks containing the enzyme and 
the ampules containing the stabilizing substances of 
the enzymic activity, will be stored at temperatures 2- 
6°C. Before use, the content of the flasks will be dis- 
solved by adding the 1ml solution of the ampules. The 
presence of dithiothreitol, which protects the thiol 
groups of the enzymes, of EDTA and of ethylene gly- 
col (in an end concentration of 10-30%), act by sta- 
bilizing the enzymes, so that after their dissolution 
they will be kept in an active state at least for one 
week, if the solution is kept at temperatures of 2-6°C. 

In this way we offer lastly for use: 

a) Solutions of papain from 0.1 up^to 1mg/ml at 
pH 5,0-6,0, according to a proposed realizatin of 
the invention pH 5,9. 

b) Solutions of chymotrypsin from 0,1 up to 
1mg/ml at pH 7,2-8,0, according to a proposed re- 
alization of the invention pH 7.4. 

For regions of fatty, resistant skins the solutions 
of high concentrations of enzymes will be used, 
whereas in regions of dry, sensitive skins the low en- 
zyme concnetrations will be used. It is up to the judge- 
ment of the specialist to sequentially use solutions of 
high concentrations of one enzyme and low of the 
other, or vice versa, of low concentrations of the first 
enzyme and high of the second, as well as prepara- 
tions of intermediate enzyme concentrations. 

The application of the enzyme preparations will 
be made with the method of ionophoresis, the time 
period of application will be 1 ,5 up to 2,5 min for every 



enzyme preparation and the current intensity 1,5-2,5 
mAmp, independent of skin type. 
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1. Depilatory preparation in liquid form, which is 
based on the action of the enzyme papain, ap- 
plied by ionophoresis, characterized by the fact 

10 that the concentrations of enzyme are from 

0,1 mg/ml to 1mg/ml, which also contains as en- 
zyme stabilizers dithiotreitol, in concentrations of 
0,5-1 ,5mg/ml, EDTA, in concentrations of 0,01 5- 
0,035mg/ml, ethylene glycol, in concentrations of 

15 0,1-0,3ml/ml as well as lactose as adjuvans, in 

concentration of 30-70mg/ml, in buffer solution 
sodium hydrogen phosphate - sodium phos- 
phate, pH 5,0-6,0, which covers the region of pH 
5,0-5,5, which is the pH optimum of action of the 

20 enzyme papain. 

2. Depilatory preparation according to claim 1, 
characterized by the fact that the concentration of 
the enzyme papain is 0,1 mg/ml which renders the 

25 depi latory preparation suitable for dry and sensi- 

tive skins. 

3. Depilatory preparation according to claim 1, 
characterized by te fact that the concentration of 

30 the enzyme papain is 1 mg/ml, which renders the 

depilatory preparation suitable for fatty and re- 
sistant skins. 

4. Depilatory preparation in liquid from, which is 
35 based on the action of the enzyme chymotrypsin, 

applied by ionophoresis, characterized by the fact 
that the concentrations of the enzyme are form 
0,1 mg/ml to 1 mg/ml, which also contains as en- 
zyme stabilizers EDTA, in concentrations of 

40 0,015-0,35 mg/ml, ethylene glycol, in concentra- 

tions of 0,1-0, 3ml/m) as well as lactose, as adju- 
vans, in concentrations of 30-70 mg/ml, in buffer 
solution tris-hydroxymethyl ami no-methane- 
hydrochloric acid pH 7,2-8,0, which covers the re- 

45 gion of pH 7,8, which is the pH optimum of action 

of theenzyme chymotrypsin. 

5. Depilatory preparation according to claim 4 char- 
acterized by the fact that the concentration of the 

so enzyme chymotrypsin is 0,1 mg/ml, which ren- 

ders the depilatory preparation suitable for dry 
and sensitive skins. 

6. Depilatory preparation according to claim 4, 
55 characterized by thefact that the concentration of 

the enzyme chymotrypsin is 1 mg/ml which ren- 
ders the depilatory preparation suitable for fatty 
and resistat skins. 
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7. Method of depilation which uses the depilatory 
preparations according to claim 1 or 2 or 3 or 4 
or 5 or 6, characterized by the fact that the appli- 
cation on the skin is made by ionophoresis, 
whereby the time period of application of iono- 5 
phoresis is from 1 ,5-2,5 min and the current in- 
tensity is from 1 ,5-2,5 mAmp. 

8. Method of depilation which uses first one prepa- 
ration according to claims 1 or 2 or 3, followed by 10 
the sequential application of the preparation ac- 
cording to claims 4 or 5 or 6, characterized by the 

fact that the application on the skin is made by 
ionophoresis, whereby the time period of applica- 
tion of ionophoresis is from 1,5-2,5 min and the 15 
current intensity is from 1,5-2,5 mAmp, for each 
preparation. 

9. Method of depilation according to claim 8, char- 
acterized by the fact the concentration of en- 20 
zymes contained in the preparations are 
0,1mg/ml, suitable for dry and sensitive skins. 

1 0. Methods of depilation according to claim 8, char- 
acterized by the fact that the concentrations of 25 
enzymes contained in the preparations are 
1mg/ml, suitable for fatty and dry skins. 

11. Method of depilation according to claim 8 charac- 
terized by the fact that the concentrations of the 30 
enzymes which are contained in the preparations 

are intermediates of concentrations 0,1 and 
1mg/ml, suitable respectively for intermediate 
particularities of skin types. 
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